Bright green necrotic lesions were seen in the liver and hepatic lymph nodes of a slaughtered lamb. The lesions contained numerous organisms that had the morphology, staining properties, and mode of division typical of both Chlorella and Prototheca. The presence of pigment, presumably chlorophyll, suggests that the organisms were indeed Chlovella.
This report of a curious ovine infection, thought to be caused by Chlovella, is prompted by the recent interest in Pvotothecu infections in man [3, 4, lo] , dogs [13, 151, deer [6] , and cattle [5, 121. Chlovellu is a chlorophyllcontaining green alga and has not previously been incriminated in infection of mammals. Pvotothecu is generally regarded as a chlorophyll-free alga closely related to and probably derived from Chlovellu [2, 71.
Lesions
The specimen upon which this report is based consisted only of the fresh liver and attached hepatic lymph nodes of an otherwise normal slaughter lamb submitted by a meat inspector. The liver was studded with numerous grass-green firm foci measuring up to 5 mni in diameter. The lymph nodes were enlarged and their cortices firm and bright green.
Microscopically, necrotic foci were scattered at random in the liver ( fig. 1 ). There was only a modest reaction about these foci, limited numbers of neutrophils and macrophages being found at their margins and in adjacent sinusoids. Portal tracts, even at some distance from foci, were infiltrated by macrophages, lymphocytes, and plasma cells. Giant cells were absent, and fibrosis was minimal. Organisms were most frequent in the necrotic foci, espe- cially at their peripheries. Smaller numbers were seen in sinusoids without associated necrosis and in the lymphatics of the portal tracts. Intervening areas of liver showed lipidosis of hepatocytes.
The lymph nodes had severe cortical necrosis with enormous numbers of organisms ( fig. 2 ). Organisms were also present in afferent lymphatics and subcapsular sinuses. Medullary sinuses were filled with proliferating reticuloendothelial cells, but few organisms were seen. The medullary cords showed an active plasmacytosis.
It is presumed that the infection occurred by way of an unrecognized gastrointestinal portal of entry with dissemination through the portal vein to the liver and thence by lymphatic drainage to the local lymph nodes. The somewhat greater inflammatory reaction in the liver would suggest its earlier involvement. The lesions were primarily necrotic, perhaps too little time having elapsed for a fully developed granulomatous response.
Organisms
The organisms were spheroidal t o elliptical and had a smooth refractile wall. The average length of unsporulated cells was 9 pm, with a rare maximum of 15 pm. Abundant coarse cytoplasmic granules were very apparent with hematoxylin and eosin staining and gave a strong positive reaction with the periodic acid-Schiff method ( fig. 3 ). Subdivision into two t o eight daughter cells was best seen with the Gridley stain, which sharply delineated the aplanospore walls ( fig. 4) . Budding was never observed. The organisms retained their intrinsic green color in heat-fixed Giemsa-stained smears of fresh tissue, but the pigment, like chlorophyll, was removed by the paraffin embedding process.
Three rats were each given intraperitoneally 0.5 ml of a 20% broth suspension of liver which, perhaps unwisely, had been frozen at -20 "C for 13 days. No lesions were found when the animals were killed 6 weeks later.
T o test the pathogenicity of Chlorella a brief trial was conducted with two 40-lb lambs. A bacteria-free culture of C . pyrenoidosa (Powell Laboratories, Gladstone, Ore.) was transferred t o Sabouraud glucose agar slants and incubated at room temperature for a week. The growth was suspended in saline and counted in a hemocytometer chamber. T o obviate any problem of low invasiveness, a dose of 83 million organisms was injected by way of a laparotomy opening directly into a mesenteric radicle of the portal vein. Neither animal showed subsequent clinical signs, and when the lambs were killed on the fig. 3 . Organisms at corticoniedullary junction of lymph node. PAS. 18th and 109th days neither organisms nor lesions were identified microscopically. Failure to transmit infection by either means above is probably not very contributory since widely variable results have been reported from pathogenicity trials using various identified Prototheca species [3, 5, 10, 141. Since the organisms were not isolated and studied, their identification can only be speculative. Morphology, size, and mode of division distinguish this organism from Hartn7anella [l 11 and from endosporulating fungi. The green pigment, presumably chlorophyll, would suggest that the organism was indeed Chlorella. It is interesting that MIGAKI et al. [12] saw a green color in lesions in two bovine cases regarded as protothecosis.
Chlorella shows considerable variation in chlorophyll content depending on nutrients, light, and oxygen tension [9] . Colorless mutants of Chlorella that closely resemble Prototheca have been produced by exposure to X-irradiation [S] or ultraviolet light [ 11. Indeed, FRITSCH [7] regarded Prototheca as 'no more than a colorless Chlorella'. This lamb is presumed to have been infected with a strain of Chlorella under circumstances permitting normal chlorophyll production. We would designate the condition as chlorellosis.
